Sindbis viral-mediated expression of eGFP-dopamine D1 receptors in situ with real-time two-photon microscopic detection.
Dopamine D1 receptors (D1DRs) mediate a major component of dopaminergic neurotransmission, and alterations in their synaptic and subcellular distribution may underlie a variety of neurological diseases. In order to monitor D1DR localization in real time, we subcloned a sindbis virus containing an enhanced-GFP coding region inserted at the C-terminal region of a dopamine D1 receptor (eGFP-D1DR). Two-photon excitation of expressed eGFP-D1DRs was monitored in a variety of viable neural preparations. Infection of primary cultured rat ventral striatal neurons, verified for neuronal phenotype using patch clamp electrophysiology, was induced by the simple addition of the virus to media. Parasagittal slice cultures, including the ventral tegmental area (VTA) and nucleus accumbens (NAc), were infected by manual injection below the glia surface. NAc-containing parasagittal slices prepared from mice in which the virus was administered via stereotaxic injection in vivo also displayed robust eGFP-D1DR expression. Expression of functional D1DRs following infection in baby hamster kidney (BHK) cells was monitored by DA-stimulated cAMP production that was also blocked by a selective D1 antagonist. Taken together, these findings provide the first demonstration of the functional expression and real-time imaging of eGFP-D1DRs, and indicate that sindbis virus is an effective method for D1 receptor expression in a variety of native neuronal preparations.